Venous thromboembolism (VTE) is a common health problem for today's society, and considering the role that it plays in surgical patients (general surgery, gynecology, and orthopedics), new advances in our understanding of the procedures and trauma characteristics are relevant and necessary. The most important and recently published guidelines concerning this problem have been taken into consideration, leading to articulate investigations and data evaluation. This project has proposed a data-survey framework available as a questionnaire in order to investigate application of the guidelines for VTE throughout the national territory. Of the total 714 Italian centers, a random sample of 214 were contacted and asked to take part in this study; of these, 146 replied (20.4% of total and 68.2% of the sample): 48 departments of general surgery, 46 departments of gynecology, and 52 departments of orthopedics. About 70% of the centers has appropriate information about surgery as a risk factor for VTE. The answers have provided evidence of an adequate knowledge of the instrumental and laboratory diagnostic pathways, useful to confirm the diagnosis of TE (80%). Data waiting compared with morbidity and mortality rates related to deep vein thrombosis and pulmonary embolism showed an increase of mortality associated with the diagnostic data timing of supply, with an exponential trend linked to the data acquisition delay. Both risk stratification and adequate application of prophylaxis together with treatment devices represent a real tool to control morbidity and mortality for VTE. Moreover, diagnostic data waiting significantly influences adequate prophylaxis. In Italy, only 40% of the centers are ready to provide diagnostic data within 12 hr.
INTRODUCTION
The clinical impact and incidence of venous thromboembolism (VTE) have led to a number of leading scientific societies requesting an accurate definition of specific guidelines . The guidelines formulated by the American Society for Chest Physicians (ASCP) mortality and morbidity rates in this setting. 2, 5, 6 We have considered that, in addition to appropriate knowledge of the issue, the availability of specific technical resources in each health-care structure may affect dramatically the way guidelines are applied. We have evaluated the level of knowledge of VTE guidelines as well as the quantitative and qualitative information about diagnosis, prophylaxis, and treatment of a large number of Italian health departments that normally cope with patients at high risk of developing deep vein thrombosis (DVT) and PE.
Although studies based on questionnaires are generally considered not very rigorous and somewhat approximate, the significant amount of data collected in this work could stimulate further studies and strategies to implement guidelines about VTE in surgical settings.
MATERIALS AND METHODS
Of the total 714 public and private health-care facilities identified by each Health Regional Government Office and web search results, a random sample of 214 were contacted and asked to take part in the study. The self-administered questionnaire was mailed to selected participants and particularly to physicians who headed the general surgery, gynecology, and orthopedics wards in the centers who were responsible for answering the questionnaire, with an accompanying cover letter providing details on the purpose of the study and a reply-paid, addressed envelope. To keep track of who responded and to identify those who required follow-up, each returned envelope was individually coded with an identification number. To encourage participation of those who did not respond to the initial mailed questionnaire, in order to increase the response rate, telephone calls and two additional complete mailings, with another copy of the questionnaire and of the envelope, were sent to nonrespondents.
The standard form involved a certain number of questions (Fig. 1) . In order to achieve better reliability of the collected data and to verify the quality of the practical approach carried out in each center, a series of filter questions were employed, with emphasis on laboratory and instrumental diagnostic devices and facilities for treatment, together with questions related to general information (i.e., not exclusively related to VTE). Five university centers (local units) supervised the forwarding and data collection.
Validation of the questionnaire to reveal major difficulties and weaknesses was performed through a pilot study, surveying a convenience sample of 20 surgeons, gynecologists, and orthopedists; and on the basis of the results of the pretesting, modifications were made to improve the validity of responses.
RESULTS
Replies were received from 146 centers (20.4% of total and 68.2% of the sample): 48 departments of general surgery, 46 departments of gynecology, and 52 departments of orthopedics.
Health-care centers were used by 12,391,240 individuals (20.4% of the Italian population).
In order to make the statistical data analysis more uniform, stratification among centers in north (25,600,000 inhabitants), central (10,900,000 inhabitants), and south (20,000,000 inhabitants) Italy was chosen.
Indications about DVTePE prophylaxis (knowledge of the risk factors): About 70% of the centers possessed some appropriate information about surgery as a risk factor for VTE. Of this 70%, only half reported knowing the other risk factors not related to surgery (Table I) . Clinical indicators of suspect DVTePE (knowledge of main signs and symptoms): About 80% of the centers reported pain and edema as signs of VTE; the same percentage of centers mentioned dyspnea and chest pain as symptoms of PE. Other signs and symptoms were underestimated (Table II) . Procedural investigations in use for suspect DVTePE (knowledge of the diagnostic algorithms): The diagnostic procedures to consider in case of suspected DVT are correctly followed by about 80% of the centers, while in case of suspected PE (similar to the choice between Computed Tomography Angiography [angio-TC] and Perfusional Scintigraphy [Perf-Scint]) the percentage rises to 90%. Thus, the data suggest that more attention is paid to suspected PE rather than DVT (Table III) . Availability of diagnostic resources in clinical departments: About 80% of the health care facilities employ diagnostic resources necessary to confirm DVTePE. High-cost investigations (magnetic resonance angiography [angio-MR] 45-61%, Scint radiolabeled Fibr 25%) are less common than the essential diagnostic devices (90%) ( Table IV) . Diagnostic data waiting: Only 40% of the centers receive confirmation of the clinical suspicion within 12 hr; in some centers more than 48 hr is necessary in order to get this important information. Generally, 24 hr is requested for confirmation (Table V) . There is a delay from the request to the execution when VTE is presumed (the same for DVT and PE). Annual and triennial mortality for DVTePE (number of cases per 100,000 inhabitants): The recruited centers replied to specific questions that asked for data related to mortality about patients with a certain diagnosis or post-mortem diagnosis (Table VI). It is interesting to note that the total mortality for DVT, as indicated by some physicians who answered the form, is probably due to PE events not diagnosed in patients with DVT. Prophylaxis: About 90% of the centers employ low-molecular weight heparin (LMWH) or opiate analgesic (oral anticoagulant [OA]) for prophylaxis; physical devices are used in 40% of cases (Table VII) . No association is evident between risk categories and type of prophylaxis employed.
Medical Treatment before and after Surgery
Data analyses have shown that 70% of centers involved in this study usually use LMWH before surgery and 80% after surgery (Table VIII) . OA treatment is seldom used (0/0.93%). This attitude is based on the need to choose drugs with the best risk/benefit (protection/bleeding) ratio in preventing VTE.
Data concerning diagnostic data waiting and morbidity/mortality were further analyzed through stratification of the information divided according to specific areas (north, center, and south) (Table IX) . There was a sufficient distribution of laboratory and instrumental diagnostic resources combined with an incongruous distribution of data waiting: only 40% of the centers were able to supply diagnostic data within 12 hr.
Data waiting were compared with morbidity and mortality rates related to DVTePE (Table X, Figs. [2] [3] [4] . Comparison between data waiting and mortality showed an increase of mortality in some way associated to the diagnostic data timing of supply, with an Data related to mortality and morbidity of TE linked to the specialty of the clinical departments where patients are treated were taken into consideration. Considering the collected information, an incongruity between data related to morbidity and mortality has emerged from the replies (Table XI, Figs. 5 and 6). Regarding the questionnaire, all the centers were asked to reply accurately to the specific requested information but only in case of confirmed morbidity and mortality.
DISCUSSION
For the last 10 years, detailed and exact guidelines for diagnosis, prophylaxis, and therapy for VTE have been circulating within the scientific community, becoming the gold standard for up-to-date practice. There is no study available about the application of these guidelines for VTE across a national territory or results from evaluation of experienced practices.
We received replies from 146 public and private clinical centers (68.20% of the transmitted questionnaires), serving 12,391,240 inhabitants. Data collected from five university research units, each of them responsible for some regions, were redistributed in classical divisions of the national territory (north, center, south). The distribution of centers in defined areas compared to the local population represents a valid sampling for statistical analysis (48 departments of general surgery, 46 departments of gynecology, 52 departments of orthopedics).
Our response rate was 68.2%, and the survey was nationwide. This rate is consistent with other mailed physician surveys, in which the typical response is approximately 50%. 7, 8 Selection bias is always a concern and may limit the generalizability of the findings, and this may mean that those who did respond tended to support guidelines and were more likely to be more knowledgeable. Moreover, actual compliance with guidelines is probably lower among nonrespondents, while respondents may tend to overestimate the extent to which they comply in practice. We examined the impact of nonresponding physicians. The best approach suggested to understand the role of nonresponse bias is to use variables known for a sufficiently large and representative sample of nonresponders and to compare them with those of responders. 9 We were able to compare baseline demographic and practice variables of responders and nonresponders. Our results indicate that all characteristics of the two groups exhibit the same pattern with no statistically significant differences, so we infer that there was no selection bias in these data and that the findings may be representative of all populations of physicians.
The evidence proves that the ability to recognize all major signs and symptoms of suspected DVTePE, although adequate, suffers from a moderate underevaluation of all the early signs and symptoms which are indicative of the problem. Actually, guidelines are mainly aimed at physicians who do not specialize in this specific area. Indeed, they seem to be more interested in the legal The answers have demonstrated adequate knowledge of the instrumental and laboratory diagnostic pathways, useful to confirm TE (80%). The evidence of a major interest in a main and more updated methodology (ultrasound, D-dimer, angiocomputed tomography) suggests consistent attention to the recent literature. Health-care facilities involved in this study refer to an inadequate presence of instrumental and laboratory resources, necessary to confirm risk factors for diagnosis in case of suspected disease (80%). The element related to data waiting represented an unexpected surprise: in the vast majority of cases, data are not supplied within 12 hr. Basically, TE is a disease which can be treated thanks to adequate therapeutic systems. DVTePE therapy is structured on the use of heparin together with a physical treatment. Pathophysiology of the thromboembolic disease suggests that a precocious therapeutic action represents the limit between the solution of the episode and the evolution to complications. A diagnostic delay can severely influence the efficacy of therapy. What can be supposed is that when a diagnostic pathway is defined, it is necessary to think of an ''effective diagnosis,'' i.e., a useful diagnosis, in the answer and timing in order to apply the correct therapy. Guidelines, although precise, accurate, and schematic in diagnostic recommendations, never mention adequate timing for the diagnostic procedures. To confirm the above-mentioned, data waiting and mortality in DVTePE were elaborated and compared. It is evident that an absolute increase of mortality related to a delay (of more than 12 hr) in the supplying of data. This delay was the same for DVT and PE but probably more important for DVT because this led to PE not being diagnosed and, consequently, to an apparent increase of mortality for DVT. In this group of answers concerning mortality, a low mortality rate in DVT was reported. The centers were asked about mortality data only for patients with confirmed or post-mortem diagnosis; thus, the declared mortality in PE by all means refers to events intrinsically mortal. Mortality in DVT may represent an underestimated element related to the lack of diagnosis of PE or to a major event different from PE that arose before its identification. The literature indicates a known mortality from PE of 13% (8.97/100,000 inhabitants), 10 so the data for mortality from DVT, which might represent a risk factor for TE, should be investigated. In recent years, different incidence rates of morbidity and mortality for TE related to the kind of patient, i.e., those attending general surgery, gynecology, and orthopedics units, have emerged in various studies. 5, 6 Differences seem to be related to a different sensitivity to the problem and to varying cultural integration of single specialities.
In this study, a higher mortality from PE was found in general surgery departments and a higher morbidity for DVT and PE in orthopedics and gynecology. It can be supposed that higher morbidity coincides with a best identification that coincides with an adequate treatment and vice versa. The identified anomalies related to data waiting and mortality were investigated, creating from the whole data a partial regional data area (north, center, south). The most inadequate answers seem to belong to the northern regions that traditionally are recognized as being equipped with high technology and structural resources. An explanation could be attributed to the different health-care regional systems, expressed by different applications of the DiagnosisRelated Groups system that might represent, in this case, a health-care disadvantage or deficiency. VTE is a major cause of mortality and morbidity for Western populations. Its annual incidence over the general population is 145/100,000 for DVT and 69/100,000 for PE. [11] [12] [13] Just 13% of PE cases are fatal (mortality 8.97 cases/100,000 inhabitants 1 ). Thus, VTE is a major issue in health care and social cost. [14] [15] [16] About three-fourths of VTE cases occur in medical patients, and about one-fourth are found in surgical patients for whom risk factors represent a precise condition.
